Abstract: A critical discussion on the computation of the dispersion diagram in periodic 1 one-dimensional guiding structures is carried out. In particular, an analysis is presented of the 
Unfortunately, the authors of the present work have not been able to reproduce the expected good 84 results of [41] in their own research and have found some reasons to justify this fact. The theoretical 85 and numerical results of the authors in this research are next discussed. with the fundamental mode, port (2) with the first higher-order mode, and so on. As usual, the input 94 and output ports of the whole structure are associated with the fundamental mode. In the example 95 of Fig. 1(b) , the interaction between adjacent cells is assumed to be accounted for by both the first 96 and second modes, with the remaining modes being considered "localized" modes and therefore 97 only contributing as lumped elements in the equivalent network [15, 33, 42] . Clearly, the network 
Method A
For a generic periodic configuration as the one in Fig. 1(c) , and assuming that an appropriate deembedding procedure has been implemented [18, 19] to cancel out the undesirable effects caused by the practical feeding of the structure, a very general and efficient method proposed in the literature to obtain the dispersion diagram is based on the full-wave simulation of the N-cell structure to obtain, in a first step, the corresponding total transmission matrix associated with the input and output fundamental mode. This transmission matrix, [T N ], corresponding to a cascade of N unit cells can formally be written as
where [T] stands for the unit-cell ABCD matrix corresponding to the fundamental mode in an scenario where the higher-order mode interaction between cells has been appropriately taken into account. It should be noted that, only under this assumption, the cascade of multi-port equivalent networks has formally been expressed as a cascade of "effective" two-port ABCD matrices [as in Fig. 1(a) ], which would be computed as
where the subindex p indicates that the elements refer to a region of length p (that is, the period of the unit cell). The term "effective" comes along with this [T] matrix to point out that this matrix is not the standard ABCD matrix of an isolated unit cell interacting with adjacent cells only through the fundamental mode (indeed, the "effective" [T] matrix depends on the number of unit cells in the cascade). The dispersion relation of the periodic configuration would then be given by [3, 4] cosh
or by the spurious-free procedure given in [39]. In the above equation γ is the propagation constant,
107
which is related to the wavenumber by γ = jk z = jβ + α. 
Method B

109
In the above discussion of the periodic generic configuration of Fig. 1 , it was implicitly assumed that the procedure reported in [41] could not be applied because of the lack of symmetry in the unit cell. However, if the unit cell does have symmetries as those shown in Figs. 2(b) and (c), then the authors in [41] propose to exploit this symmetry to express the dispersion relation in terms of the properties of just one half of the unit cell. Following [41] it will be assumed the existence of a cascade of one-port transmission matrices as in Fig. 2(a) , where the symmetry of the unit cell is reflected by the following form of the matrices:
where the subindex p/2 stands for the fact that only half the unit cell is considered for the definition of each of these auxiliary transfer matrices. The transmission matrix of the global unit cell is then given by
and the corresponding dispersion relation can be written as
(taking into account the general condition AD − BC = 1). If we now consider the identity
it can be concluded that satisfied for the geometry given in Fig. 2(c) but not for the one in Fig. 2 The one-port transmission matrices [T ] and [T ] should rather be considered again as "effective" transmission matrices, in the understanding that the fundamental mode might not be the only one that contributes to the interaction between the two halves of the unit cell. 
Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted
Results
171
In this section the main issues discussed in previous sections will be numerically validated. 
190
In Fig. 3(a) the results for the dispersion diagram (both the phase and the attenuation constants) and B in this circumstance.
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In the structure analyzed in Fig. 3(b) , previously studied in 
Corrugated parallel-plate waveguide
216
The following example to be examined is a parallel-plate waveguide (PPW) system with periodic 217 metallic corrugations, which can be symmetrically and non-symmetrically distributed. First, Fig. 4 218 shows the case where the period of the structure is sufficiently long as to make the inter-cell coupling 219 due to high-order modes almost negligible up to 15 GHz (the cutoff frequency of the first high-order 220 mode). In this frequency range the use of two-port ABCD matrices is well justified and thus the 221 present structure will be taken as a good benchmark to study the intra-cell high-order couplings and 
Conclusions
292
In this work we have presented a thorough discussion on the pros and cons of obtaining the 
